Nek6 overexpression antagonizes p53-induced senescence in human cancer cells.
Nek6 is an NIMA-related kinase that plays a critical role in mitotic cell cycle progression. Recent studies have shown that Nek6 is upregulated in various human cancers, but the function of Nek6 in tumorigenesis is largely unknown. Here, we examined the role of Nek6 in cellular senescence. Our data revealed that Nek6 expression is decreased both in both the replicative senescence of human normal fibroblasts and premature senescence induced by p53 expression in EJ human bladder cancer cells and H1299 human lung cancer cells. Interestingly, the enforced expression of Nek6 in EJ and H1299 cells completely suppresses p53-induced senescence, whereas the expression of kinase-dead Nek6 did not affect p53-induced senescence. Mechanistic studies revealed that cell cycle arrest in the G1 and G2/M phases, as well as the reduction of cyclin B and cdc2 protein level upon p53 expression were significantly reduced by Nek6 overexpression. In addition, p53-induced increases in intracellular levels of ROS were also inhibited in cells overexpressing Nek6. These results suggest that the downregulation of Nek6 expression is required for the onset of p53-induced cellular senescence and imply a possible role of Nek6 in tumorigenesis.